
WHARF MINE

LEAD, SOUTH DAKOTA

SINGLE CELL SELENIUM LEACHING MODEL

Area - Northwest American Eagle Pit

INPUT BLOCK

INFILTRATION Total Drainage Area: 6.75 ac

Unreclaimed Infiltration Rate: 9 in/yr

Reclaimed Infiltration Rate: 4.5 in/yr

LEACHABLE SELENIUM Average Se Concentration: 0.159 mg/kg

Leachable Se: 0.070 %

Leachable Se Concentration: 0.01113 mg/kg

TIME Start Time yrs 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00

Time Step yrs 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

End Time yrs 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00

Calendar Year year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

TIME DEPENDENT DATA Infiltration  Rate in/yr 9 9 9 9 9 4.5 4.5 4.5 4.5 4.5 4.5 4.5

Barren Rock Backfill Added tons 75,956 493,711 782,342 113,933 0 0 0 0 0 0 0 0

Spent Ore Backfill Added tons 0 0 0 0 0 0 0 0 0 0 0 0

Cumulative Backfill tons 75,956 569,667 1,352,009 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942

CALCULATION BLOCK

DATA BLOCK FORMULA UNITS 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

INFILTRATION Inflow from Infiltration A drainage area x infiltration rate ft
3

220,523 220,523 220,523 220,523 220,523 110,261 110,261 110,261 110,261 110,261 110,261 110,261

WATER:ROCK RATIO Backfill B tons 75,956 569,667 1,352,009 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942

Water C A x conversion factor L 6,244,502 6,244,502 6,244,502 6,244,502 6,244,502 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251

Rock D B x conversion factor kg 68,905,689 516,792,775 1,226,521,498 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033

Annual Water:Rock Ratio E C / D L/kg 0.090624 0.012083 0.005091 0.004696 0.004696 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348

Cumulative Water:Rock Ratio F E + previous year F L/kg 0.090624 0.102707 0.107798 0.112494 0.117189 0.119537 0.121885 0.124233 0.126580 0.128928 0.131276 0.133624

LEACHED CHEMICALS Cumulative Leached Chemical G 1.45 x F
0.222

% 0.8511530 0.8751350 0.8845851 0.8929977 0.9011414 0.9051184 0.9090351 0.9128935 0.9166956 0.9204433 0.9241382 0.9277820

Cumulative Leached Chemical H G x leachable chemical concentration mg/kg 9.47333E-03 9.74025E-03 9.84543E-03 9.93906E-03 1.00297E-02 1.00740E-02 1.01176E-02 1.01605E-02 1.02028E-02 1.02445E-02 1.02857E-02 1.03262E-02

Annual Leached Chemical I H - previous year H mg/kg 9.47333E-03 2.66919E-04 1.05180E-04 9.36325E-05 9.06396E-05 4.42640E-05 4.35927E-05 4.29442E-05 4.23174E-05 4.17111E-05 4.11243E-05 4.05560E-05

Annual Leached Chemical J I x D mg 652,767 137,942 129,005 124,520 120,540 58,866 57,973 57,111 56,277 55,471 54,690 53,935

OUTFLOW Water Out K C L 6,244,502 6,244,502 6,244,502 6,244,502 6,244,502 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251

Water Outflow Rate L K x conversion factor gpm 3.14 3.14 3.14 3.14 3.14 1.57 1.57 1.57 1.57 1.57 1.57 1.57

Average Chemical Concentration M J / K mg/L 0.10453461 0.02209014 0.020658989 0.019940751 0.019303343 0.01885363 0.018567705 0.018291501 0.018024511 0.017766263 0.017516319 0.017274268

VARIABLE



12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041

110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261

1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942

3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251

1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033

0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348

0.135972 0.138319 0.140667 0.143015 0.145363 0.147710 0.150058 0.152406 0.154754 0.157101 0.159449 0.161797 0.164145 0.166493 0.168840 0.171188 0.173536 0.175884 0.178231 0.180579 0.182927

0.9313764 0.9349228 0.9384227 0.9418774 0.9452883 0.9486566 0.9519834 0.9552701 0.9585175 0.9617269 0.9648992 0.9680353 0.9711363 0.9742029 0.9772360 0.9802365 0.9832052 0.9861428 0.9890500 0.9919276 0.9947762

1.03662E-02 1.04057E-02 1.04446E-02 1.04831E-02 1.05211E-02 1.05585E-02 1.05956E-02 1.06322E-02 1.06683E-02 1.07040E-02 1.07393E-02 1.07742E-02 1.08087E-02 1.08429E-02 1.08766E-02 1.09100E-02 1.09431E-02 1.09758E-02 1.10081E-02 1.10402E-02 1.10719E-02

4.00053E-05 3.94715E-05 3.89536E-05 3.84511E-05 3.79631E-05 3.74890E-05 3.70282E-05 3.65802E-05 3.61444E-05 3.57203E-05 3.53074E-05 3.49052E-05 3.45133E-05 3.41314E-05 3.37590E-05 3.33957E-05 3.30413E-05 3.26953E-05 3.23575E-05 3.20276E-05 3.17052E-05

53,202 52,492 51,804 51,135 50,486 49,856 49,243 48,647 48,068 47,504 46,955 46,420 45,899 45,391 44,895 44,412 43,941 43,481 43,032 42,593 42,164

3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251

1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57

0.017039728 0.016812341 0.016591772 0.016377707 0.01616985 0.015967926 0.015771673 0.015580848 0.015395218 0.015214566 0.015038687 0.014867386 0.01470048 0.014537796 0.014379169 0.014224442 0.014073469 0.013926108 0.013782227 0.013641698 0.013504402



33.00 34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 44.00 45.00 46.00 47.00 48.00 49.00 50.00 51.00 52.00

2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942

2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060

110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261 110,261

1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942 1,465,942

3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251

1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033 1,329,880,033

0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348 0.002348

0.185275 0.187622 0.189970 0.192318 0.194666 0.197014 0.199361 0.201709 0.204057 0.206405 0.208752 0.211100 0.213448 0.215796 0.218143 0.220491 0.222839 0.225187 0.227535

0.9975965 1.0003892 1.0031548 1.0058939 1.0086072 1.0112951 1.0139582 1.0165970 1.0192120 1.0218037 1.0243726 1.0269191 1.0294436 1.0319467 1.0344286 1.0368899 1.0393308 1.0417518 1.0441533

1.11032E-02 1.11343E-02 1.11651E-02 1.11956E-02 1.12258E-02 1.12557E-02 1.12854E-02 1.13147E-02 1.13438E-02 1.13727E-02 1.14013E-02 1.14296E-02 1.14577E-02 1.14856E-02 1.15132E-02 1.15406E-02 1.15678E-02 1.15947E-02 1.16214E-02

3.13902E-05 3.10822E-05 3.07811E-05 3.04865E-05 3.01984E-05 2.99163E-05 2.96402E-05 2.93699E-05 2.91051E-05 2.88458E-05 2.85916E-05 2.83425E-05 2.80983E-05 2.78589E-05 2.76241E-05 2.73937E-05 2.71677E-05 2.69460E-05 2.67283E-05

41,745 41,336 40,935 40,543 40,160 39,785 39,418 39,058 38,706 38,361 38,023 37,692 37,367 37,049 36,737 36,430 36,130 35,835 35,545

3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251 3,122,251

1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57 1.57

0.013370224 0.013239054 0.013110788 0.012985328 0.012862577 0.012742447 0.012624851 0.012509705 0.012396932 0.012286456 0.012178204 0.012072108 0.0119681 0.011866118 0.011766101 0.011667989 0.011571728 0.011477262 0.01138454


